SPACE (| DIVISION
F—
-

R -
; NIL- 16804 .
9 1aCCeSSToN Nydtse (THRU}

: q

2 97 T 63

° PAGE {

= B . {(CCDE)

: CA—T830¥ %

5’ {NASA CR OR TMX Ok AD NUMBER! (CATEGORY}

GENERAL & ELECTRIC




DOCUMENT NO. 70-HVO-39

DETERMINATION OF THE
WIND RESPONSE OF SATURN V
BY STATISTICAL METHODS

VOLUME I1I

DECEMBER 24, 1970

CONTRACT NO. NAS8-25477

GENERAL ELECTRIC
APOLLO SYSTEMS
HUNTSVILLE OPERATIONS
HUNTSVILLE, ALABAMA



ACKNOWLEDGEMENT

Many computer programs were developed during the
conduct of this effort. Barry J. Gaggini was the prime
contributer in developing these programs. Henry Graf
and Donald Hurd provided vehicle simulation model
support as well as assistance in program development.



CONTENTS

Introduction

Six~Deqree-Of-Freedom Vehicle

Model

Adjoint Model

Parameter Optimization Synthesis Method

Constrained Response Filter Synthesis
Method.



1.0 INTRODUCTION

This volume of the final report contains listings
of all the computer programs used in the conduct of
this effort.



2.0 SIX~DEGREE-OF-FREEDOM VEHICLE MODEL

The 6 D.O.F. Model was used to obtain time varying
coefficients for the Adjoint Vehicle Model. The program
uses the Dynasar Algorithm and is frogrammed on the IBM
7094 computer.
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=B0XKs 5809 71156240919 19-e083923,.089E8,
=B0X9H981ly79509,0,1, 1l9-089H8,y.08988,
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SBOX9S584 92449859 TT24TTLyT11,
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3XT.IZ=.lﬁ.li.lb./J'lf./5.(0./;.25./3'30./3'
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IXT930=,71413.413,76907.782,82033.247,86590,584+190476.079,
3IXT935=,94194.E03,

3KT4362,98194.555,98777.433,100191.32,101178.09,101474.29,

3XTeal=9y101646.179,
3XT942=5101700.57,

3VT 42723600, 27150600,2712.600,2708.800,2705.40092702.814,

3YT 9624269 7.92812693.64492087.732,2687.183,2677.118,2672.,296,
IVT4122,2668.00892664.10092660.17892656.44092652.74692648.969

3YT9182,2644.1669206410299,2637.721,2634.49692631.20742626.138,

3YT424292625.31192023.68892623.548,2623.06212622.26642620.988,
3¥T9302,2619.323,20617.68442616.042,2614.558,2613.27342612.171,

3YT,36%,2611.007,26104369,2609.636,2609.12992609.027,2609.326,

3YT142=,2608.541'
=BOXs 7974144 79994342,

S1DENy 1O, THRUSTL=F(P)

3XT.Z0.00; 37.64712'45. 3061’158.9986'72."798'86. 125['»109.990"'
3XT 9723156425069 24U 62944 346.5096,509.5602,745.2203,1062.592,

3XT9132,1670.951,2072.014,2911.889,4057.964,5610.429,7689.332,

3X"19=910434-738'13889.159vll??gllegOAQQAILQZ!gQ[QQ:121!
IXT 924=933924.476,

3XT 925=,40066.831,46426.224,52807.411459220.769,65467.358,

3XT,30=,71413.413'
3XT931=970967.78982033.247,365500584190476.079,94194.803,

3XT,36=,93194.555,

3XT¢37=498777.433,100191432,1C1178.09,101474429,101646.79,
3XT942=9101700.57

3YT,8112060.0,£095000.0,8089000.0,8078000.0,8070423.5,8062465.7,

3Yie6=98C53191.4

IVI,7=48034833,4,8016706.18,7999355.597982836.6,7966604%.3,




IVT 4122419906064,
3YT4132,7934914042791735940,7891946.3,78/2603,0,7848965.8,

3VYT 2 18=,7817016.6,

YT ¢ 19=, 7776820434 717133228.6,7682768.297624930.0,7563112.5,

3¥T324=47496732.9,

IVT 42524 7430775.9y 1366880.2,7301820.8/972355174797169477.0,
3YT430=,710528343,

I¥T331=,70450734356989722.696940304.9,6897377.1,6857050.6,

3I¥T936=4,6d13666.4,
3YT,372,6806020.056789647.0,6778277.4,6774966.2,6774101.5,

3YT,42=,6771215.5,

=BOX’798114'799,4312'
S51DENy 10, PRESSURE = F(ALT

_3XT'0¢ } 4 10000 ? 2000. ) J 3000. '4000. » 5000. 9

3XT'6='6./3'7./3'6a/3'9./3’ 10.,3' 12./3'
3K 9.95914e/3,164/3,184/3420./3925./3,4304/3,_

_“_3XT'18=o35./5’40./3’45./39500/3'60./3'700/3’

3xr.24=,80-/3'90¢/3! e

3YT41.0133/5,8.9876/49749501/49720121/446.166/%95.4048/4,

 3YT46=9427218/4+4.1105/493.5652/4,3.0801/4+2.65/4,41.9399/4,

3YT912=291.417/491.0353/4,7.5652/3y5.5293/342.5492/3,41.197/3,

3YT918=’574059'287014y149-1'79.179'22.«61’505gg§’”““_ R

___}YT'24='1-036691.6438'

=B0X9799914,719926+2
=BOX'800'9'801’8040805'o3g2699‘30269,30269t o

=80x'801'9,810980818099811,’1,'p'l’

=BOX.802.13,795,*803..,g3.2§218441111,__ _

=B0X,803,9,804,805,

=B0X9804+13,7019-8L60999+703,-817,

=B0X¢80591347064=8189y99997079-819,

=B0X9806913¢795,=8079~11113.2699843,771,




sBUXs807,998l0,8CH,809,811

=8Q0X808y L0, 703,803,

=BUX.809p11.706'614'
=80Xs810,1L19701,812,

=BOX,811,11,7G/,815,

=BOX 812011 92¢0482699999—8270
SBOXeB8L3s119s878,83199999=832

=BUXy8lay114833,83199999-8332y

=BUX,315,11.338.9&0,-0o9-327.
=B0Xs8l6,11,9420,8249-19999-825,

=80UX9817911,828,8249—-19959—825,

=BOX'818'11'833'8561‘1"'7-837,
=80Xy819911,838,8369-1es90-837,

?QQ§!§%QLIQ|r?l""-5')°821|

=BOX2»821y998229823 9399991
=BOX.822'11052496(4'9"9‘825v‘8251

=BUX(§23ol}1§§§L§£Q13010'827"827|

=B0X 824,211,505,
=B0X982542195U55499-191.5708,

 =80X,826421,507,

=5qX18279411507!1".'[.5708'
=80X38284199 7719992599829,

 =B0OX982999+822+8305999991)

=B80X9830911983198319999+-832,-832,
=B80Xs831421,4508,

=B0Xy832921,508,99=1,1.5708,

=B0OXeB33919¢77TLsnrre%99—~8l4,
2B0X9834,9983%98309009001¢

=80X983991198369836990999=8379-837,

=B0X¢836921,506,

=80Xs83T7921950G6999=1915708,



=B0X98384199T7/1lyperpeD9,—-839,

200X 2839,9283%,82 500329021}

=BUXQ8‘0993841'H4£'
=2B0X¢8419 13,701 1~820re099703,-228,

=B0X9842913,7064~8334,,4,,707,-838,

=BUX 843, 3984148429921
=BUX.84Q.9,B“5,9“0'

=BOX9d84531357019-820,599-1,703,-828,

=BOXe846413,7061-833¢4-149949707,-838,
=30X99009 7990190991

=BOX3901979902509y1ly

=BUX990299¢903,907:906999-19-202
=80X.903.13.906.904.

=B0X9904412,905,1367225-34949,-17%06541186599-44536,8810,~-717.8,

=BOXQ905'13)7110771':l/bQ
=B80X99065 1199019946,

=R0X9907,11,9U0,945,

=BOX.908,9.909,912,
=B0X9909,9991099114459-19~1,

=B80Xy910,119803+41895999987,

=80X991191148077403¢99999987y
=BOX.912.11.913'401y79.46,

~fBDXO91399'91‘0192999340

=80X,9l4.13,9b3,-988.,,.,964.-989'
=zB0Xy915999424,917,1021,

_=80x'916'9|424'91891022'

=80x,917,11.975;900;10/14.

=BOX.918,11.976.900.10/-49

=BOXs919913,767,=992¢011919689=993,

=eUx'920'9'484v922'10257

=B0X¢92109¢42499234,1026,




=2BOX 99220 L19979,90U,1U/-4,

=B0X39¢3511238099Q0,10/-4,

=Box'924'l5.409"994"l"9’0'-995'
ZBUX 9929999424927 ,1021,

280X 99260 194249923,1028,

=BOX,921,11.981,900,lU/-4.
=80X 9928511 39829900,10/~4,

=2BUX 9929913926999 90990999 2669991,

=H0OXy930,9942449324+1023,
=BOX,931.9,424.935.1024.

=BUX.9320L1097Z)300910/-4]

=BOXy933,11+978+4900,10/-4,
=BOX.934,9,919.935,924.940.

.?ﬁQX|93501319711‘9961'9"9729-197)

=BUX,936'9'424|93511029,
=B0X9937999424,939,1030,

=BUX9938911,983,900,107-4)

=B0X993991199849900,10/-4,
=Box'940’1319749‘999'07019’3'-998’

=BDX.94[.9,424.945,[031.

=B0Xy942999¢4244944,1032,
=80X.943'll-985.900,10/"4.

_ =B0Xy944411+9869900,107 -4,

=80X.945.11,946.946,
=80x’9469129905"78.0193?.46'98.749?66?99132’£?lf§t79"3545'

f92¥9947113'403'-917".',403.—1021'

=B0UX994891394189=91T99999418,-1021,

=B0OX9949913:9519-403999997529~403,

_fﬁ@},950.13,951.'418v'1079529°418'

=B80X9951 9119901998299 17-3

=BOX995291141001,1083y41/-1,




=B0Xy953913,928B9y-4034,4,,1028,-403,

=B0Xe954913:9¢8s~4 8252231 ul82-418,

=8UX 9958, 13,11U%,959,

=80X9959472,1106,350444405,

=§gx'960tk§'965|'4010’9.40/‘0..'79046/‘6Q96‘1f40LL

SIDEN» 1O, CWIMsALPHA) StLG O
A2T909 19894296953 ¢355,4387,

e418y.445,0,.203,.3,

O358"395'94£7"453'0’
02099943089 4301y.40194434",

.“63QLQL}2261033QL

0¢39300+90.43400,0.47400,0.50100,0.00000,
0.2960040.3720040.4330040.473900,0.51000,

0454900, 0.00000,0427400,0.330C0,0.36700,

0039700'0.4&600'0.45200'0.00000'0.24600'

0.2970040.33600,0.37100»0.40000,0,42900,

04000004042060040425600,0.29000,0.31700,

043440040.3690040.00000,U.18600,0.23200,
0.26300,0.298600,0.31000,0.33200,0. 0000,

01660040.2060090.23700,0.5800,0.27600,

0.29500,0.0000050+14600,0.17700,0.20600,

0.23100,0.25000,0.30920¢0.0000040.15413,

0.1846590.2090040.22430,40.23300,0.28160,

3XT'0'.4'.6..87.9,

3XT,5=91.1.291-5.1.792'

3XT410=42.7504

3YT909.104724.13963,.17453,.20944,
3YT9924.24635,.27925),

3AK2 12479242

=B0X+963,159700,915,

SIDENs10sCN(M,ALPHA) SEG 1 .




37905 403114.0394.05964.07915,

01131017“9101 .(‘3[""1.035’51

«0602¢.08049a11524.117840
«03288,.U306369005:T9.08194,1172,

«1821,0,.0355,.039,

0.06600,0.0886040.12800,0.1970Q,0.00.00,
0.G2462,0.0973040.08390,0.11770,0.14085,

Q118320.0:00000.0.03960'0.05910,0.07880,

0.11200,0.158012.0.21670,0.00000,G.02068,
0.03‘48' 0-64725.0.09550'0. 15760'0021670’

' 0.00000,3.00790,0.01400,0.03940,0.49850,

0.14400,0-2320040.0000040.00394,0.02758,

0.04531,0.10244+0.17730,0.2758G,0.00000,

0.00197,0.03743,0.0719540.1359~,0.21070,

0.31717,0.0000040.00985,0.0591C40.11800,
0.1930040.27100490433520,0.0060305,0L.01040,

0.0616590.11975,0.18737,0.22150,0.30>30,

3XT909sb9e69e89e9,y
3x"5=019102' 1059107'2.

3XT910=)2.7504'

3"90'.104729913963'0l745}[:299ﬁ21___

VT 35=9.24£35,.279295,

3AKe12,.+2¢2,

=B0X9 9649159700491 06,
SIDEN,10,CN(M, ALPHA)} SEG 2

32740902365903505,.053059.0761,

00903’ ol"ll!O' .0(‘02"'.0"588'
.05‘0. .0775' 00918.. 1‘35'0'

0025024.U3699.0555900765, 00943,

Q1475000o027'-0"

0.0600090.0860090.102009G.1595040.00000,



CalllUUgUetdTLUy0aud2TUrsaud 09y, L V800U,

VelT300,50,00000,0.U3590 1Ue05370,0,08400,

Uel0500,0.1490064,0.18%60,0.0000C,0.00915,
Ue0297540.0405590.09165,01292%50.17020,

0.000\)0' Oe 09;'(’(,_'_(13_0140(" e 04100’0. lU\JOU,

DelH1C0y I3t 00LHIV.CG0GC040.00660,0.02600,
0.05620,0.11165:0,18035,0.2708%,0,00000,

De0U31UpU.US469300T659,U.13875,0.22000,

Ve3203C4u.000UNV,0.01'760,0.06360,0. 12000,
01905040.2700C,0Ue34140,0.0000C,0.02070,

ve (06639, 0. 121509Uel8490,50.225605U43109U,

3XT9030b9009e59009y
3"15=, le 1'2!10511. 7!29

3XT11(}_’°’12{759‘0'

3¥T904.10472,5.13%0 39al7453..207%44,
37’.5-:..2’1‘035..27985'

3AK 19 T0202,

=60X1‘)659 15' 700'950'
SIDEN, 10,CN{M,ALPHA) SEG 3

32740,.012C3,.023,.03454, .03807,

.0397..05‘045,0..01223v.02_}‘n ~

203514.0387,.0404,.0554,0,

__301?58900£§_pr «03605,4.03989.0415,
e05%69909.L1364.026,
0.0390040.04300,0.,04990,0.,06150,0.00000,

0.01780,0.01370,0,01435,0.03300,0.03600,

0. 06950'()00\)‘10{.‘ f"oO??"O)‘o 08920 P e 10020‘. .

-e060104-.0062049.01180,0.00000,0.01285,

Q.O_‘ZO-QQQ 000478090007050' 0.09"75'0. 10180)

0.000009Ce0350090.00460yU.09750,0.12700,

0¢17300,0.2100040+0000U,0.03295¢0.06080,




0411455501410+ 0.1%7495,0.1776C,0,U00000,

0004¢2530.0314090ell6cUpUsl4UIC,U 17590,

0.20400,0.000U030L.0%610,9.07200,0.10700,
0.1420050.1940040.2339%5,0,000C0,0.05920,

0.07511,0.106060,0.13780,0.15860,0,21450,

’xr’()!o"'obttétoq,'
lXT'§=1 l’ 1.2'1.‘),1.1'2'

AMT410=92. 7504y _

IVT 000104729 139639.174%3,.20944,
3YT'5=' 02’0435' 027\’)?59

34Ke 12474202 _

=BOX 9966519, 7U0Le931,
SIDEN, LOoCNIM,ALPHA) SEG &

3Z790,-.00491,.01035,.02018,.0776,

e093595 124409 -e0U%9 411052
.0205‘.’.079' .0951'- 126100'

-200513,.01082,.G2108,.0812,.0977,

el29%¢09-.00554.0117,
0.0228040.037854,0.1052040.14010,0.00000,

-40041040.02315,0.06165,0.12285,06416115,

0.2370040.0000040.10340,0.1555590.21220,
Ue2582590.27495,0.31550,0.00000,0.06060,

0.09630,0.12295,0415230,0.19385,0.23705,

0.00000,0.05805,0.08320+0.11160,0,12480,
0. 1573090. l‘)th'U.0000090-05665'0.07‘025.

0409425,0.11645,0.14785,0.17940,0.00000,

0.0557090.0707540.09350,0.12200,0.14710,
VelB8255,Ua0UUCUILeUDL11090.05970,0.07910,

10.10330,0.14670,041814550,0000040.05394,

0.06228,0.08030,0.1003040.1199090.16590,

3XT.0,.’4' .6. 06'09'



IXV95=9lolea2sleS9leaTysy

IXT210=920 1294y ... _ . __

,v'00001067270l 3"’) 5..[7‘055,.?0'4‘0‘0'
3Y'l5-. 02‘0"55'.{’)?5,

JAK ;129 709y .

=BUX s 96T L9y (UG, I20,
SIDEN 1O CHHIV,ALPHA) SEG S

‘l' '0' «()q\‘\_‘ 'o_l(ll_]_o_lf"(_h_’_!l. ’02]

el97,4.2300L:0,.0977,.1232,
01‘52001 151'02003101547'0'

01003' .l(t47!_:_l_l'(?i’o 173'¢£06'

024150010 l()bﬁ'. 1569'
00 161"0' \). 19£35'U-£2£50’ 0.‘60})0'\‘.00000'

0411765,0415:10,0.1706050419690,0.22200,

0.23350,0.0000040.09180,0412495,0.15795,
0.1751550e1999040.21530,0.00000yu.11820,

0.14695,0.16250,C.17945,0.16735,0.16055,

0.00000,0.12040,0.13380,0.1494C»0.17140,
0.1904090.23880+0.0000040.0896590.11440,

0414200,0416795,0.20140,0.23385,0.00000,

0.0610090.0931590a1£945,0. 15_9}_5_' (_)_?71_?9__3‘9.’_ o

0.24050,0.000600,0.08040+0.1114570.15290,

0+203304J.26000,0.32160,0.0000U40.08488,

0.11627¢0.155205,0.19740,0.2126040.292°0,
3XT.0..‘09 06’ 08' 090

3IXTy5=9191.2010500aT020

3)(]'.10:,2.75,4,
3YT900e104729013963,,17453,.20944,

3YT,52,.24435,.27925,

3AK9 12079242,

=B0X9y968,15,700,921,




SIDEN 10CNIM ALPHA) LKL &

327509e0032755.01403,,0U1752,40263E,

0037954057199 UeeG0HG]Lya)1428,
001782’ .0/()”2' .0"(6'.0581'0'

000_86‘5_. .Ull'bb' ool_t’__‘_}_'_‘. 0‘7‘)8' .u,’qbz [

«e0%97¢03.00923%5.019589,
0e01980,0.029H0,0.04290,0.,06400,0.00000,

00138050.020809Ua01365,0.02370,0.03365,

0.0‘295.().000(,0'—.00090".003(’0'0.01100'

0.0067540.0185040.0291",0.00000,-.03300,

0.000009Ue02¢999-2015204-.0090090.00030,
0.0306040.05565,0.0000050.00775+0.01155,

0001330’ 9. 9279500004"£5' Ve 08905'0.00000’

0.0222590.0189590.02770¢0.0414590.06775,
0.1C055590.0000C,0.0185590.03455,0.04780,

0.06360,0.08185,0.1012GyU.0000040.01758,

060360440.,04850,0.0617050.0663090.09220,
BXTOOOQ"'.b’oUOQQ'

3x‘|5='l'13§9105'1o7'2,

3IXTylu=92e7554,
3IYT90906104729e139639.174939620944,

3YT'5=002‘0“,5"_2_7‘9251

3AK 12474242
=BUX.969. 15, 10099Z5'

SIDEN, 1OsCN(M,ALPHA) SEG 7

JZTpU'000981'.0141o0177000222'
«03344,,041750,9.00999,.01422,

20184.0226,.034024,042440,

0010289014619 .01859+02329.03496,

004358'09 00111000158'



00200040.0251G90e03780,0.04T71C»0,00000,

-2009009-003330,-00405,0.0176%920.02575,

0.03980'U.QUUUU.U.UUO95.U.OIZ,0".00655p
~e00340,40.00740,00]1499,0.00000,0.03245,

0.04960,0.05904%,0.06990,0.09915,0413190,

U 00000,U.030UHBUVVU4130,0.05250,0.06560,
0.08170,0.09710,0.0000049.0223040.04015,

0.04840,0.06460,0.08075,0.10390,0.00000,

0e0317050euU3T6GUI0.0%03590.U692590.08295,
0.10285,0.0000040.0253940.03940,0.05180,

0.0674500.08220G50.10167,0.00000,0.02676,

0.04110004052574U0.0655090.07630,U0.09260,
3XT'0104'.6'.3'09'

3XT'5§L11!3£91o5'5.7p2'

IXT410=92.7544,
3YT9096104729.13963,.17453,.20944,

3YT35=,424425,.27925,

3AK 3124792429
=BOX.970.15,700,926.

SIVEN, 10,CN(M,ALPHA) SEG 38

32740,.030889.0397,4.0463,.05542,
0062454 .070290450314,.040135,

e04719405649.063559.0714,0,

.03228!.04145'.0484'.0579'.06526'
e073440:.0349,.0449,

009.5.235'0¢06£60'0.07060' Ue 07940'0-00000'

0403670,0.04610+0.05910,0.06400,0,07520y

0.0861040.00600,0.03400,0.04185,0.05330,

‘m'9006395'0.07070’0008300,0.00000'0.03200’

0.04005,0.04885,0.0591040.,06795,0.09015,

0.00000,0.02525+0.0341090.0437590.05510,



0e06310,0.,0U765530.00000900.0247090.0344%,

000456540.0575030.07360,0,U8655, 0. 00000,

Ve 02"60.0.055(‘090.04‘)‘"590. 06060'0.07‘)‘05’
0e08T7€6090.00000U)0U241%40.03335,0,04930,

0.0627040.07690,0.0951040.00000,0.02549,

0-03‘080'0.0()()00’().06090'0007170100 08660'
3XT'OOQ"| ebgoatineay

3XT93=O l' 1-4{-*_1‘._‘)'__1,3 7981

3)([.10:.2. 7‘)1‘0'
3YT 909 elU472913963,.17453,.20944,

3¥T19524.24435,.279¢5,

3AKp129¢79242,
=BUXy9T1915,70U9Y9308,

SIDENs10,CN(M,ALPHA) SEG 9

327905.0208,402624,4.03048,.03457,
-0‘.00'.0"395’0'.0211‘0’00(‘679

«03102,.03518,.0407.0447,0,

e021729402744.03185,.03614,.0418,
0046'0'.0235'002965’

0403445,0.03905,0.04520,0.04970,0,00000,

0.0285590.03610,0.0448040.05240,0.05780,
0.05855,0.00000,0.01625,0.02670+0.03810,

0+04660,0.U8175,0+11500,0.00000,0.01420,

0.01290,0.,0153090.02164540.0349040.04790,
0.C0000,0.00950+,0.0150090.0222090.03405,

0.04130,0.09450,0400000,0,01320,U.02155,

0.02695,0.0396090.04485,0.05315,0.00000,
0.0134090.0219090.0290590.0358590.04555,

0.0SQ Oy00000()090001675’U002140'00033801

0.04240,0.04%40,0.0561590.0000090.01768,

0.0223290.03430,0.0412090.04190,0.05110,



IXT g0 pealtgaBypetigaly

IXTaD=sleslalelebslalaly . ___ .

IXT9lO0=02.7944,
3¥YT40,.10472, .li‘)bi,.l"llo‘).i..ZOQloln

3YT 952902443594 1425y

IAK 91207921 ¢
=BUXe97291597009317,

SIDEN, 10 CNIMALPHA) SEL Ly

31'.0".0()027' 0009;)3' 00080200013‘0'
e023259a02143904-.000279.0100,

«0087740013629.036650U21890,

-e00028,,0102244009029.014,.0243,
«022440,-.0003,.0112,

0.00975,0.0151540.02630,0.,02420,0.00000,

-«0061050.0U96040«0178590.008586450.01465,
0.02340,0.0000090.00525,0.0097050.01040,

0.01940,0.01010,0.01215,0.00000,0.00650,

0.012105,0.02295,0.03650,0.,05460,0.07470,
0.00000,40.00950,0.0109040.01995,0.02860

0.03550,0.04100,0.00000,0.00855,0.01270,

0.01900,0.U263090.0352050.04080,0.00000,
0.01350,0.0151040.01345,0.02480,0.03060,

0.03555,0.0000040.0100040.0127C40.01825,

000221590.0206C90002 795'0.00000’0001056'

0.0132540.0185290.02150,0.0251040.02550,

3_‘_!_'})'.4'.6'.8'09'

3XT15=01'102'105,1.7’Z'
3XTelU=42. 7594,

37100010472, 013963,.17453,.20944,

YT 1530244392792

JAK 9129749242



zROXe 9734159 7004941,

SIDEN,10,CN(My ALPHA) SEG 11

)lr.o..025'33, 5“50’)' lUj‘.bIﬁ' 005895’
00‘03‘0’ 0463409076399 030849,

203528, ,0396,.0441,404717,0,

.0871' .03[” c\/jbd‘)’ 00407'-0‘05"
0049'09-029".0343'

0. 0392‘._)_' Q_s 09_‘!_0_9_211104"00 [] 0. 05 ’00' 0. ()0000'

0e0311040Ge030650,Ue0410UP0VL0EHV0ID04980,
0.05400,0.,00000,0.0310090.03550,0,04070,

0404500,0.0498040.0540040.0000040+03150,

0038804004400 ,U04800,0.05260490.05700,

0.00000,0.03350,0.0412040.04720,0.05200,

0.05630,0.05900,0.00000,0.03300,0.04100,

0.0460090.053%0,0.0576090.06200,+0G.00000,
040305090.03890,0.04600,0.0510040.05760,

0.06300,0.00000,0.02550,0.03440,0404250,

0.0500090.0580040.0717490.,0000090,02692,
06035899U.06313,0.0425040.05400,0.06%30,

BXT'O’of" {6_’.8! 099__ ~

3XT.5=,1:1.2;1.5'1.7.2.
3XT110=’2.75141

3![1—0..‘0_@_37'2_’_. l39b39 e 174539.20944!

3YT’5=,.24455'o27925p
3AK'129712v2!

=BOXs974915, 700,942,

SIDENs 10yMUDE SLJIPEs SEGMENT ZEROU
5XT’.97'1010102, l. 5' 104'105'

}XToqillf]gll.e,2.0.2.2,2.4.2.6.

3XT312='Z.89£-99

YT 1=5e 6148814067 9=4.549~4.474y-4.43,



VT 062 9=4.43,=8,4599=4.549=4.62,-4.Ty=4.75,

3YTeld=9~8s (Ba=Galls .

=RUX9ITS54L4,y,9Uby 14,4/,
SIDEN. 1Q0+Mi:Ue SLOPLy SLGLUNE

IXTpe9T7plelyledyledyglesylety

IXT 9b6=9)leCylefgleBgle?gleDNglely
IXT91ll=9le@9plethsleBadey

3Yr'—‘jab"t’o?ﬁ’f‘léuio)!’éoéh-".""

IVT 9 6= 9p~4e4by=4e49)"4.by)=4. T4y~ 4.86,~4.99,

3YT.lZ=,-5.0ﬂ,-b.14,-5.2,—5.£3o

=BOXe9760 14990551642

SIDENy L0yMODE SLOPE, SEGe WO
3XT 963791 e09leloleleletrleto,

5XT'§=!}’7'l{éyé:Q1207’2.qv

3YT9'4.49—4.251“‘9.0,-3.8,—‘).4,—3.0,
YT 46=9=2e951~2031-2e151-2+959-2.95,

=BOX[!Z]Liﬁ’9US'11’2’

SIDEN, 10,M0DE SLOPL, SEG THREE
IXT 969791409 1elplalylattyl.b,

3x1!9=9lodyZaU!?oZo2.312.4.2-659

IXTel2=92.9
3YT"1'6'-1025'-.9'-07'_035"'.1'

3Yr'_6i'.l)' 0410_9'!_. ".d’ .85'

3¥Teld=9e )y
=B0X3978y14990591342

SLDEN, 104 MODE SLUPE, SEG. FOUR

3XT..97,1.0,1.111.2.1.4'1.6,
3XT,6=92.0y2.4,2.9y

3Y¥Tye6129910391.5591.992429

3YT,6=.2.6,2.9.3.15.

=BOX9979:1449C5,94 2



SINDEN10,¥0DE SLUPLy SEG. FIVE

3IXT 9979 1a0plelyledylotsleals

IXT 96=0240924%9769
’YI'B.S').Q.“.”“.55.4.9’50&'

3¥T 9629970600126

=BUX,980'14'905.9,1,
S5IDEN 1O MUDL SLOPE, SEGe 5IX

3XT9.97.lcgglgggll.lplqul.b,

IXT96=92e001éet19de9
3Yr'7.7'801'80359507'900'9.2'

3YT 9699449994902

=BUX998Ll9 1459059942
SIDEN, 10,MODE SLOPE, SEG. SEVEN

BXI[,?7,1,0511.2,1.4,1.6.1.98.

3XT,6=92.2.2.4y2.9'
3YT911e7591202212.6512495,13.05,13a1,

3YT]6?1A}.2113.35113.9'

=BOX|982.14’90519|27
SIDEN, 10,MODE SLOPE, SEG. EIGHT

3xr..9?!1{9[£105'101910211o3’

ertézllobvlo?(1.891:8512-0'2-2'
3XT,12=;2-3,2.5;2.7,2.9'

IYT,18.8,18.85,18.85918.75918.541845,

5Yr'b=11905v19065'1907'190,’1904511901’
3YT;12='1;.05|19.15’19.3'19.55,

:BQX'9Q31}49905'16120

SIDEN,10, MODE SLOPE, SEGY
3x"c97’10011005'1.19102'103'

3X116f1}.58v1079?-0'2.292¢392-5'

3XT,12=12.9'

3YTv25.45.25.24.8.24.75,24.85.25-1.



*Y"6='25. ’)’Z“ﬁf)prS.l’Z"o“SQZ“o ’5,?’0.75’

AVVeAR=928e 0 . . . L

zBUXg9BGe 1G4y IUY 913y
5I0DEN, 10, MNuE SLUPEy SEG 10

3IXTge9791e992e09202¢2.99

BY'.Z9QBOZ90408900302607'24.4'
=BOXs9854 1499099290y

STOEN, 10y MUDE SLOPE, LES +(M

3XI90()7’10‘)'£0092. HS9ldeYy

3YT'32.4.31-8,31.5.30.9,30.49

SIDEN, L0, MODE DISPL GIMBAL PT, M-l
3XT 3978, 1.0569141991.3232,1.457,1.585,

IXT 969 1aT2211085391e8859214792024752.3738,

3XT9123!20509'2064'2077'2.9'
3Yr’.;“ '.13'.105'. 10’ .09’.085'

3YT’95!1951J0091009’.090009510095,

3YT'12='.lyolgnl'ol'
=BDX'987' 14'9\)5’.0'21

SIDEN, 10,MCDE DISPL SEG ZERU, MODE 1

3XT9e978,1.05651019,1.3238,1.457,14585,

3XT.6=.1.722, 10553,1.88512ol4712.£47'_2:37789

3X‘_t, 12=242.509,2 '_44_:_?.. 17929

3YT,.15,.12..10,.0’u.065..08¢.
3YT 969308908y aUd9ye0894039.08,

37Y'!r' l.?.i._:USS,.OQ..OQ. « 095,

=BDX.988,15.905,16'29
5IDEN, 1OyMODE DISPL SEG ONEy M-

IXT,e978s 140569 10199143238,1.457,1.585,

IXTyb=91lalclr1s853, 1.58592.14712!2"7(2_.‘3‘737' o

IXT4122¢24509124649277¢269



I¥T 9 lUpeUT%9u0557.05%+.068%9.04,

‘YTLQ"-_.._O’Q « Qb4 _._n", .04’ .()4,-045L

YT 91229e¢0454.09%,.05,4.0Y,
ZHBOX ¢ IUD L hy US4 16,42

STDENy 10, MC0F [ 15PL SEG Twll, M-1

)X'..‘)Tb .0'5 b.l.l‘).1.323831.‘05791.58‘),
IXT 9€=91 7229 1a839341ai3B992el@T12echly2.378,

jxr'12=.Z.?Q"‘!;{_06{'3£0 17'2.9,

3Y'.—.005.—.()2.-.05.-.035.*.04.-.0‘0.
3YT 9039=e041=e049= 049049 -e045,—.UbY,

5YT,12=.—1952123945,—.04.—.04.

=BOXp99091‘9905016020
SIDEN, LC,MODE DISPL SEOLG 3, M-)

3XT 59789140569 10199123233+0.45701.585,

IXT96=91e72291e853,41e88592.14792.2647,2.378,
3XT.12=,2.509.2.64.2.77.2.9.

3Yr'-_00_5':.055":._‘)6"006,-.06".06'

YT 946=9= 00091061006y~ 009=a0t 9~ 006y
3"'12=9--06.'006'-.06"006'

=BOX 19915145 905,1642,

SIDEN. "oMUDE DISK! SEG 4, M-]
3XT..978.1.050.1.19.1.3238.1.457.1.585._

3XT46=91.72241.85391.88592.14742.24712.378,

3‘T'12392.509’206492.77'2o9.
3¥T 3~ 069=e069-e069p=e0649-2055,-.055,

3YT4624-20551=0059=2059=0U051=2 05,0045,

3YI'1231‘.04v-0038"00359‘0035'

=B0X,992y144905,16y2

_SIDEN,10,MUOE DISPL SEG 5, M-1
3XT44978,1.05691.1991.3238,1.45791.5859

IXT96=91672291.853910889512¢ 47926247 420378,



IAT912292.50992.6492.779247

VT 53=e045:-9049 52 0%2-03%,-,035,-4G3,

3YT'6=9“.03,‘903".03"‘.()2‘)"‘021—002’
3Y'.12=.-.0[.-.005'0'0o

=BOX9993414,905516,¢,

SIDENy 10,MIIDE GISPL SEG 69 M-l
IXT 9097891405691 4:9,1.3238,1.45791.585,

3XT'Q=1_l-]_Z_{,_l_._u}ﬂ_'_l__gé}{}bjé. 1474320247323 78,

3XT. 12=|20509'206‘0'2. 77'209'
3YT4-2005440054e019015,4.02+.02,

3YT746=90025900259.02594035,.04,.045,

3YT. 12-'-' oU’OSQ.OSQ.Ob' «06,
=80X9 994+ 144905, 1642

STDENs 10,MUDE UISPL SEG 7, M=1

IXT 99789 1.0%0691e19, 1.3233'10‘057'1. 589,
3XT 6=, 1072291085,' 1.38572.147'20247'2.3767'

3XT. 12_3_'2.509) 2.64'2. 77'2.9'

3YT 90U e 0693089085509, .095,

3YT’6='o09510095’o 10'01059.121-1A2)>

3Y¥T912=9ell9e12%0el3rel%y

=BOX9995914¢9C5¢16,2,

SIDEN, 10,MODE LISPL SEG 8, M-1

3XT9e978+1.05691¢1991.323891.45791.585,

3XT 96=91a72291e85391e88992e14742e24792.378,
3T 412=202e509:2.64¢2:77429

37_1,_._1_7;.169010’01790175v.18'

5YT.6=,.18..19. olchIQSQoZpQZIQ
3YT.12=' .815' 02200225' 023’

=BOX9996,14990541642,

SIDEN,L0sMODE DISPL SEG 9y M=1

3XT00978’ 10056' 10191 1-3238' 1_04_51!_1_.'28"5_’~‘ L



IXT 9629 1el¢291e8939lerbrelel@l42e20T42.313,

IXT 31229209033 ¢00%92 1792449
‘YIQQZj'QZ‘J' ot'()ioz()bl o(’ " o).”'
AV T 969 el 9adDreclsadllye3I0NDye b,

Y T.'.’:_Z_E,'._., 5()5‘_'4.‘ 3 l_‘)! g__,‘_/_|~. 33 ’

=BUXe99T 9149091092
SIOEN, LOyMULE DISPL SEG 10, M-l

3KT9a9T891eU56) 10199143238, 1445751.585,

3XT'6=’1-’??,l.d5$'1.88518.147'2.(4’|£.3761
3Xl’,12=o2.509.2.64,2. 77'209'

3YT'.33'1}‘S’0355’.36|.36'-37'

YT 06=90e3799 3759037596395 :395,44,
3YT’123' «405, .‘01..‘015' .‘02’

=§Qx"_995' 143905' 1692,

SIODEN, 10,M0ODE DISPL SEG 11y M-1
3XT 3e9785105691¢1941.3233,1.457,1.585,

3XT_,_6= "}_!-(22’ 10853' 1086512¢1"7'2.247'Z. 378'

IXT 9124250992643 2e7T792.9,
3YT'."2'."3' ."4, 0‘059045' 0455'_

BYT’b’:’o’@Q_'o"bt .46' 0465’.4710471

3YT' 12='o47, 0‘97’ .48'.48'
=BOX,999,14.905' 1692)

?Bﬂ!o 1000,791001909491y

=80X9100197¢10044049y1,

=80X,1002,11,1001,1017,

=B_0_§(.._71_Q(_)’3. 11, 1016, 1000,
=80X¢100449,1003,10024100549=19-.02,

=B0X,1005,13,1007,1006,

=80X910069124905,-7938.3+6671+5217249-911.4+-1.2,

=80X9s1007+113,1008y 771y 99979.46,1009,-401,

=80X91008999,101051011999—Llo~1»



=80X 9 L0099 9y 10L124+1018,1019,1020,

=B80X2101011+803,4)802909221088,

=80Xe1011411,8072403,99991088,
=80X91012+991C13,1014,1019,

=d0X91013413+963,-108P,44999964,~-1089,

=B0XKg 101431399694 -109Go9099966,~-1091,
=BUx11015'l5'967.‘109/19'"9609‘1093'

=BOX.LQ[Q)L11191711017,

=80X9 1007912190599 391915e8694.5549-2.050432y
=80X4101891399699-1094999s 70+-1095,

=BOXs 10199139971 9-102095599972,—-1097,

=30X91020,1399739=1098y9999974,-1099,
=BUX.1021911.1076,1000,.001'

=BQXL}022111910779100090001'

=80X91023,1191078410004.001,
=80Xy1024,11,1079,1000,.001,

=BOXy1025,11,108C,1000,.001,

=BOX.1026.11,1081,1000..001,
=BOX.1027.ll.lOBZ.LQOO,.OOl.i

A=EQXQ1028'11'1063110000.001'

=B0X¢1029,11,1084,1000,.001,
=B0Xy 10304111085, 1000,.001,

=B0X,1031,11,1086,1000,.001,

=80X,1032,11,1087,1000,.001,
51DEN,10,MUDE SLOPEL SEG O, MODE 2

AXTolyle3d9leS59labplelrle9

3‘T|6='2.1'2-2'2.3'2.‘0'2_‘512.7’
3XT,12=72.9.

 3Y¥T42.3612.88¢2e921340493.343.97,

BY"6='“.3'4.27'4'17'3.96'3.62’3’§6t,-_-~

3YT,12=43.44,



S8UXe L0765 1449900,1 3,47,

STUEN, 1O MUDE SLOPL 5¢6 1y MUDE 2

IXTeloledglebylabylelyle9,y
IXV9b=92ely2edrledrdeatoleadslely

IXT '} 23”'_2 e 9y

5Y|’p3.2'3.2\‘."3. "9’ 5.5’0’ 3052"0."'
$YT.6=.4.(JH,4.7&,4.66.4.‘)6.‘0.4.‘0.06.

3¥YT 12293494y

=gUUXeg 1077914940541 392
SIVEN, 1O,MODE SLOPF SEG 2, MOUE 2

IXT 9992926299269y

3YT!10"4'-. 1,-.48".8’-1008'
=80Xy 1078914990542 9 ¢

SIDEN,10,M3DC SLOPE SEG 3, MODE 2

IXT 9391292251269 2e9,
3YT'°2.21“30 38'-3. 0‘0’-3.95""06y

=BUX. l079' !4,»99515'2'

SIDEN, 10y MCE SLUPL SeCG 4, MCDE 2
IXT 69927

3YTe=4.169-4e4y

=B0X, L0BU» 14-905492,2<
SIDENe10+MUDE SLOPE SEC 5y MODE 2

3 XT [} o?_'_?y ?’!_

3YT9=69=4.H8,
=30X910819145905,242

SIDEN, 10,MODE SLOPE SEG 6, MODE 2

’XTQQQQZC"'
3YT 1=4e59~a 2

=30X91082y14,305,292,

5IDENy10yMUDE SLOPE SEG 7y MODE 2

IXT9e9:29



IV T y=2.8d49 3,

20X A0834514:9059¢0dy . - . . ___ —_— =

STUENS 1O ML SLUCL StL 8, 4OLE 2
jx"'.‘)'z.g'

IWTe2.44,13,

=9UX9103M.|6,‘1(.‘),1.¢.
SIDEN, LOeMLIL SLOPE SEL Yy MODE 2

AT 19T pletigladrgleDyledy

YT 908913693 0Ge2ellslTebny
=Ddx. 1085' 1"'9()‘),‘)'('

>IDEN, 10,4DDE SLCPE SEG 10,MOVE 2

SXT,.Q,I.&;Z-I,Z.b,(."?v
IV T 42069591 2304542%.2126.25,2T7415,

=80X, 17086’_ 14’?_0‘)' 29y

SIDEN, 10,MCLE SLOPE SEG 11,MODE 2
3!]’,.9,1.6.2.1'2.)'2. "

3Yl.2‘g.)5._31. Ip 52.9,33.6' ’:-’.69

=BUX.1087.14.905,5.2.
SI0EN,10,MODE DISPL StG Oy MODE 2

3XT, .79_'(2‘_,"l_gw()_ﬁv_bj_‘l_._l_’:)_.“l_:}EBB 1le@5741e985,

3T 96=91e7291eB5331e8592e114792e2479243178,
3XT 1229250942643 2.77T129

3YI'_‘:96_14'.0‘))-.05'-_. C_S'_“_.‘()SQ‘.OSQ

3YT'6=’".0(;,'o(:bb’"’.0()‘)"‘.()7'“007]".07'

3YT’12=9_.O7,-0067 '-0066’-0063'

=BUX)J_._0783‘!'1§_"995'16.29
SJUEN, 10, <NDE DISPL SEG 1, MOOE 2
3XT 46972, 1.05091.19v1-3258’l.457'1.585"

3XT,6=9 1472291285310 985,2.1147,2.247,2.378,

3XT 9122925099 2464424T792.9,

3YI"o0259"'.029".029"002,’.02""015'



IV T 462 9=Vl ) =alid)=sUZ 1= eUl1~elU2%9~e U3,

Wlyl2=9=eU33-e022)=00eoy=e3y

:BUXQ 1089' l"'lil)[)' L(;./_'
SICEN, LuyMNLE DISPL SEG 2y MOOE 2

IXTgeadTl9letloy lol_?' L-}Z}_Uol."s-" lLe985,

IXT 9629 laldleleatdS 39 leaiB992ell2T92e24102e318,
iXT'lZ=12.‘)C‘-).Z.6‘nZ. ”'(.9'

3YT,.025' 00‘3' o“.".})é?’:”_’_’ 003’

3Yr'6='.0¢‘_".0;“)..“d’)’.OZ"’.U’Q .0(’
’YT’lZ:'o()?QOU/OOU(_ '.UZ'

=BUXy 1090, 14990591642,

SIDEN, 10,M0DL DISPL SEG 3, MOLE 2
3XT 99729100565 Lel1991.323841.45T791e589,

INT 96291a72291e853,10985,2.1147,2.247,2.378,

IXT 91229250996 e6492e7792.9
3Y¥T94039e035.0259002%3e0259.02
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3.0 ADJOINT MODEL

The Adjoint Simulation Model of the combined vehicle-
wind model system was used to obtain vehicle response statistics.
This model uses the DYNASAR Algorithm, and was programmed for
the IBM 7094 computer.
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=3UX g L2286y lay TUL 4y ey

STDENy LU»=12%7= SIVE LUX  Y2'(X54)
3XT,0,4003,100,

3YT 3=5.6085/=3y=645007/-3,-7.4906/-3,-T.7618/-3,
230Xe 1287y 149704040y

>10kNy L0y =128~ S11 LOX  YL(XS$3)
3XT40,40+32, 100,
3¥T9=005T79185,~.063204,=e0U061324=.066026,
00Xy L2808y 145 71049402,

5{DENy109-1289= SL1I LOX  YL'(X53)
3IXT90940982, 100,
3YT=4e133/-4,=9.037/=4y~1.4T729/-:1-1.6643/~3,
=SRUXp L2889y 1447044497

51DEN,10,-1296- Sil LOX  Y2(XS$3)

IXT 40940039100,

YT 43.465/-3,.015537,.0296829.033813,

20UXs 1290, 1497041412,

SIrNy10s=1291- S11 LOUX  Y2'(XS3)
3XT40,40932,100,

3YT y=4e0038/=34-3.175/=39=1.7504/-3,-1.1794/-3,
=3IX 9129 s L4 T 4 o402

5IDENy 109=129¢- S1C FUEL Y1{X52)

IXT90940432,400,



YT geU8292 30l 634,90 ibUTH 1 4,0064526,

=Xy 129y 14y (04 y vy cy

STOENIDy=12 03~ SaL FURL YL (XS2)

X1 90 94Uy 10 LUGY

Y 3= 0041 IDT49~adDGYLB29=D04L4T3,=-.0N4049,
=HUXy L2935 149 104049 cy

SIUENe O =1294= SIC FULL  Y2(X52)

X1 909409309100,

IV T 9= e 0277 365y~a0374206T9-a039445,~,033837,
=B0OX 912944 lGs7(49byc

510N 10,=-1295~- S1C FUEL Y2*(XS2)
3xT900409325100,
3Y19.0041468,.00427,.0(3674,.0 33152,

=bUX 91299, 1497049494

S5IUEN, 10,-1296- S1C LOX YL(XS1)

3XT 909409320100,
3YT9=.0312016y=e021613,-,002375,.0012794,
=120K9 12969 144704944 ¢

SIDEN 109=0297~ SL1C LOX YLY(XS1)

3XT 909409829 LU0,
IV¥T9-e00319574-400356924-.0037982,~.0038718,
=EUXy 12979149 T0OG 944 2y

SIDEN,10y~1256- SIC LUK Y2{XS1)

3XT 40,404,825 100,
3Y7,.03104,.030386,.020341,.014663,

=BUX9 L2989 149 T0hr4 el

SIGENy10,=1299~ SIC LOX Y2'{X51)
3XT90,409829100,

3YT 9o 00084206,.0018648,,00271124.0028091,
=00X912999 1497040442

=R0Xy1301,24,703,1201,700, 700,



RUX g L3S 2924570301070 100,
S gL 303,724,703 1204,TU0 100,
=Xy L304 924, 10301020%y (G0, 100,
=LUXg L3059y 1059120494700, 7C0,
<3N g 13069249TuldylcLbyTN0,TU0,
SRUXe 1207924908007y 100,700,
=hHUXe L30B yr4y 703,108,700, 700,
TAUX 9 L3099/ 9=04TU 3, 1209,
2PUXy 1310022964708 1200
SHUXg L3119229~64703491214,

S3UX 913120229 ~6310391215)
SBLX91313,229~649704,1219
=RUXy 1314,229-64703,1220,

=nUX 9131592296470 391244,
=Xl 3169229~64970341225,
3EFAXe 3=y 1/ =tagl/=69aYy
IEMAXy1/=291/~3,20,
3PRINTC 3 LOGPRINTD, L0,
=B0Xy—99,

8

$%

$3



4.0 PARAMETER OPTIMIZATION FILTER SYNTHESIS METHOD

This program was used to obtain second order filter
coefficients. It proved impractical because of excessive
program cost. The method was programmed in Fortran and
run on the CDC 160G computer.



4.0 PARAMETER OPTIMZATION PROGRAM

laaé
a”18
' Y2R{
4216
a1 S
4214
606
1496
1475
1474
1473
2%h
74l
S$aS

Q8

96

70

«9

150
810
%40
&0
3ng
one

206

DIMENSION COV(18y18)

OIMENSION VOglag)evl (Va)eQ0¢lgrenl tlpg)
DIMENSINN PVA t1a) enV] (18) RO (1a)eRAL (18,
ODIMENSINN FFR(1R) oF (1R o XX(38) o X (18) e XXX(}1R,18)
FORMAT (1M1

FORMAT (SX o 1SHSFEKTING MINIMUM)
FORMAT (SX¢ 1 IMMINIMUM FOUND)

tORMAT (SXeTHABN o1 003)

FORMAT (SX s THOS (0 e 500)

FORMAT (5X ¢ THAS=58Q)
FORMAT(F14,8,10ReF 14, R910XeE148+10X91S)
FORMAT (X s2QMPARTTAL NRERIVATIVES Se=l pegs)
FUORMAT (SX e 3HNAB 169X . SHNSTP=, [ 6) )
FORMAT (X e?HROe 18X ¢2Hol s 1AX s@MANI1BX 0 2HAY )
FORMAT (4 X o THNBS=COVe 10X o 1HE 21X o THCAL=COV ¢ 16X+ IHPERCENT=E)
FORMAT ‘IR ¢ TS)

FORMAY (2X ¢ 15)

FORMATIEL® 8,10XeE14,09)0XsFla,R)
FORMAT (E) 4,8)
FORMAT(E14.8,6X0E14eR.6XoEV4BeaX0ELS,.A)
FORMAT (E10,4)

1ls}

0000,

nNSTPR=L

READ 7614NSS

SSSll.E?9

PRINT 1¢86

D0 69 [=slslR

DO 69 Uslela

READ T0.COV(TsY)

PRINT 984COV(Iod)

CONTINUE

PRINT lagé

REWIND 3

DO 88 1=1l.17

RVO(I)-O.

RV1(Il)=n0,

RQO(]) =0,

Q1 (])=0,

READ INPUT TAPE 3¢96,V0(INeVI(D)sQ0(I)oQ (D)
PRINT 96eVO(T)oVi(T)en0(T)e0l ()

CONTY INUE

PRINT 16864

REWIND 3

NSTOP=100

NQQs0

NAGC=0

1I0ELTa=10

1F INSTPe1)5304301,5130

IF (NSTP<6)54n91250,5640

JST=e

IFINSTP=4)3071560,560

JSTal

DO 4644 NAzJST,NSS

PRINT 1475.NAsNSTP

GO0 TO (2020202:20402040205) ¢NSTP

VO (NA) 2V0 (NAY ®F 400:1

GO TO 4s

Q0 {NA) =20 (NAY ®1,0001

GO TO 44

245 Q1 (NAYROL (NAL®IL000) .



44 CONTINUF
Ir] MEN§Se)
00 95 1=} N
XXtl)svotlely
Q5 l(l).o.
JI9BNSS
00 1091 Is=len
LO 1091 J=leN
10l XXX (ley)=0,
I1T=n®]1000
208 2BCTEIT
ABCTI=(ABCT/1000,)
JT=aABCTY
IF(JT#1000<-1IT)R00,801.800
a~l J9=y9«1
PRINT 2358,J9.17
PRINT QReXX ()T}
8n0 CONTINUE
17T2JT e}
1¥21TTel i
IRX=lT«yT®*1000
AQ0=Q0 (ITT) e ((Q0(1P) a0 (ITT))®IRX) /1000,
AQ1aQ1(ITTI e ttQLLIP AL LITTYYRIRXK) 21000,
D0 473 IsJ9e¢N
FF(1)2=AQ0aX(])
plr)exxtI)=pQlex(y)
XX{E)sxX(I)efFCI)®1DE) 1A
473 RLIISX(I)*F (T)WIDELTA
1Ta]T=-IDELTA
DO 7171 I=J9,N
00 7171 y=pen
nn lll(ioJ}tlxllch)Ol(li'l(J)0lDELTl

IFC1T) €V5,0Q9:20n
QQY SS=Q.
PRINT 1473

GO0 377 1=l.N
00 377 Js=l.N
E=COVIIJ)=anX(leJ)
PER=1000E/COVIIeY)
1EE=SPER
IF INSTPe1)233¢236,233
276 PHINT 6960COVITeJ) oEouAXTeJ) o IFE
213 CONTINUF
277 SSuSSeESE
PHINT 98,SS
IF (NQQe100) 1255.3111.1258
1765 GO 7T0(3001,3002,3002, 004,3005) NSTP
30n) IF(S5Se85)12706127003111
1270 IF(NQS)4312,1280:41312
12«0 NGQSE]
Use .59
PRINT o214
GO TO 7766
4312 Q=599
PRINT 4215
) GO T0 7766
3111 CONTINUE
IF INSTOP=1001135041240n91350
1380 IF (NAGC=")1360,136n,12457
1340 Us,1%Q
PRINT 4216
NOPTSsl0)
NAGCSE] 0
nQQsi0o
NSTOPsn
$SnesSS



GO TO0 7766
1387 IF ($5+880)7831,13an,1780
110 (z<Q
PRINT 4217
NOPTS=191]
NSTOFS AN
s0 TO0 7766
7841 S5S3=SS
PRINT 4218
NGPTS=E] D)
) TU 776‘.\
1240 S5$aSS
PHINT §059SS6,RR.Q
NSTOPs(
naGesO
nQQm0
wSTPs2
<0 TU 180
3An2 V) (NA) =SS
v (NA) =V~ (Nay 7Y J0001]
0 T0 s4ass
3nné RYOINA) 2SS
00 INA) =20~ trAa ) 21,0001
GO TO &446s
31aAS KOY (NA) =SS
Gl (NA) =Q]1 (NAY 71,0001
a648 CONTINUF
IF INSTPe?)a14108]18104142
4141 NSTPENSTR#]
NSTPENSTP )
6142 NSTPENGTP
60 TO 10
17250 CONTINYUF
PRINT lanes
FRINT 1476
0O 1360 Js1oNSS
Q) (J) =SSS
IF(J=1112%36125341252
17222 KV (J)=(SSS=pVN () )7V i)
1783 HUI(J)=(SSS=RA0(J) )70 (J)
KO () 2(SSS=RQY (NY70 L)
KHResRRAe RVO (J) ) oea
HARaARRRe (HAQ (J) ) 20s
HHRBRRA+ (RQ1 (J) ) *e4a
PRINT SV. «RVO (J) oRAD ¢ 1) «RAY ()
1940 CONTINUF
PRINT (4Re
HAS] E8® (RRR®®,5)
RRRs0,
(L)
Use]lsE40SSS/RR
7746 CONTINUE
PRINT )6%s
HRINT 1476
PO 2345 Js1,i7
vO(y)avh () =pv0 () @0
Q0(J) 290 (J)=RQN (J) #0Q
011(J)=01(J) =A% (J) #Q
PHINT  Q&eVQ(J) V] (J) W0(J) o0 L)
IF INOPTS=101)2345,236992345
2749 WRHITE OQUTPUT TAPE 3994sVNI(J)eV1(J)+00L.3) .3y (J)
2345 (ONT]INUE
NOPTSan
~FUINU 3
PHINT 1aRa
Vo “ ’.‘ ﬂﬂ.



Vlitila)on.,
nSTPsl

GO TO 1%0
# NP
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CONSTRAINED RESPONSE FILTER SYNTHESIS METHOD

This synthesis method was used to obtain the third
order filter used in the statistical response study. The
method consists of several programs. Each program generates
a data file for an interfacing program. All programs were
programed for the GE 635 Time Share System in Time Share
Fortran.

The following programs are included here:

OPTFIL - The basic optimization scheme used
to obtain coefficients of the constrained
response equation. This program starts
with the covariance data and ends up with
equation coefficients.

SFIT QO - Calculates derivatives of constrained

S5FIT Q1 response coefficients. Generates

SFIT Q2 coefficient derivative files.

FILTER - Calculates filter feedback coefficients
from constrained response coefficients and their
derivatives.

ICC - Calculates filter forward feed coefficiénts

from constrained response coefficients.

ROFTFIL - Calculates feedback coefficients in time
domain from those in the altitude domain.

TIC-CAL - Calculates filter forward feed coefficients
in time domain from these in altitude domain.

Figure 1 shows the relationship between these
programs and the data files generated by them.



DATA

OPTFIL

e

- v cr—

CALCULATE
Dznlvm'xvzs‘ Y
OF 0F

anspR——r

CALCULATE

DERIVATIVES ——34 Q1 -
oF Q1 Ql, Q1

frotb —

D

!

s

PEEDBACK

Q2, Q2°

PROGRAM

DATA PILX WRITTEN BY
ROGRAM

PREVIOUS P

FIGURE 1: (Pmc!mm-

CALCULATOR |
(ALT)

' i
] PEEDBACK | |
(ALT)

INITIAL
CONDITION INITIAL
CALCULATOR CONDITIONS
(ALT) (ALT)

|
i
|
|
|
|
|
|
l
{
!
]
'
'
'
]
{

- - . —

ALTITUDE FILTER

FEEDBACK
CALCULATOR

1]
'
1]
! > | rﬁnuc):x
(TIME) ' IME
=

START
TIME

INITIAL

CONDITION
CALCULATOR

(TIME

INITIAL

TR

Data Rle) RQ\Q'\\O\\&\’\|9§

TIME FPILTER

40" F\ \\'(\"

S_\,‘n thesis




5.\ OPTFIL

10
ns
30
Al)
50
60
70
fara
an
I
in
120
137
1.7
15
167
17
187
19@
200
216
220
237
fo4p
250
26¢
27¢
DN
agn
300
31~
32n
33
3407
asn
360
370
280
jo.
S0
410
42
4301
440
450
LA
470
AFD

DIMENMSTION N(23523),C0U(23,232,5(23)

DIMENSION U2(1RIHE2C18)5VICIE)IVAC1IE)01C(18),08(18)
DIMENSTON RVACIRKISRVICIRISPRVDCOIRIHRO1C1BI,ROMC18)RQ2(18B)

DIMENSION FXXCI&1RIL¥C18)
DIVENSTIOGN LTC1R)
MEFF=M
T6 FOIMATCER «25,13)
1400 FOILMATIV)
NEE=9
S88=1.EP9

LEAD C("DATA,1400)(S(1),1=1,22)
N}

NCTOP=1003 NCC= 3 NAGC=0

J=2

£t NEAD ("DATA"»1400,END=58)C(ACI s ) I=1,0)
GO T0 79

SO PRINT " XEXKEXXNEXXR

STOP

T N=N+1

Jd=J+1]

IFC(J.LT23)G0 TO 6n

DO 53 I=1 ,22

S3 ACI,I)=1.

DO 69 1=2,22

DO 69 J=2,22

L=1I-1

VM=J=-1

ACIs I)=ACI»J)
COVCL,M)=SCIX*SCUI*ACISJ)

69 CONTINUE

PRINT:"COV=-0OK"

NSTP=1

Ve d1)d=ian

331 CONTINUE

BEGIN FILE °'*FCD"

vidid=169

PO 1255 I=1,17
READC"FCD",1400)VDC1)»V1ICI),v2(1)

1255 READ("FCD"™,1400)00C12,61(I),02(1)
IDELTA=200

PEAD:DFFFsDFF,DF

DO 9273 I=1,17

JEADCPART214002) QsRRsE

972 CONTINUE
VICIdI=V1I(1)~-SIGNC1.+,RRYDFF#ABS(V1(1))
VACIdI=VEaC1)=-SIGNC1 «,0)*DFFF*ABSC(VE(]1))
UV2CII=VR(II=-SIGNC] «,E)SDF*ABS(V2(1))
J=1



190
SN
510
520
536
540
550
S60
570
580
5940
(Jald
610
&N
620
640
&S50
660
A7
6K1
690
T3
ne
120
T34
740
750
766
70
780
790
ol
&13
820
231
TAD
£SO
60
ET0
RO
Ronr
A
e
900
93g
24N
S5C
g

READC"PART"»1400) GsRRHE

973 CONTINUE

REGIN FILFE '"PART"

NSS=117

MFF=@

150 IFC(NSTP.ER.1) GO TO 301
IFC(NSTP.EQ.8) GO TO 1250

JST=2

IF(NSTP«LT %) GO TO 302

JST=1

3n2 DO 4444 NA=JSTHNSS

GO TO (202:,202,203,2045205,2065207) sNSTP
262 VAOINAI=VAC(NA)*1 0001

GO TO 44

23 VICINAI=VI(NA)Y*] «NNO1

GO TO 44

204 V2I(NAI=V2(NA)*1.0001

GO TO 24

ans NACNAI=CB(NA)*] 0201

GO TO 44 .

206 Q1 (NAY=01(NA)*] .0NB1

GC TO 44

207 Q2(NAY=R2(NA)*] .00D]

An CONTINUE

301 N=NSS-1

DO 1691 I=1.N

DO 1891 J=IsN

1091 XX%XC(IsJ)=0.

IT=N*1900

28 JT=I1T/1000

IRX=1T=-JT*1000

IP=JT+23 ITT=JT+1
ACO=QBCITTY+C(CABCIP)=-0ACITT)I*IRX)/1000
ARI=Q1CITTI+’CQ1CIPI~01CITTI)*IRX)/1080
AQ2=02(ITTI+((Q2(IP)-Q2C(ITTII*IRX)/1800 .
JT1=(1T+999)/1000

DO 4573 I=JTi.N

JJd=1+1

IFCABS(XCI))GT«1.E38) GO TO 4573
XC1)=vaCJJIXEXP CARA*LTCIY)

X(I)aX(I)+Ul(JJ)*EXP(AQI*LT(I))*COS(AQZ’LTflf‘VECJJ),

IFCABSCXCI))eGTe1+E3R) LOF=100
IF(LOF+EQe180) IaN

4573 CONTINUE

IFCLOF «EC«10D) SS=1.E38
IF(LOF+EQ.100) GO TO 3737

DO S435 JKL=1,17

5435 LTC(JKLI=N*1000-1T+IDELTA



070 DO AST2 I=JT1,N

9en D ASTY J=lsN

a9n IR (A; SIXAYCI3d))eGT o1 E3RY GO TO 4571
1500 ¥y FClad)=XiCladd)+XCI %X CII*IDELTA
100y II(AL SCXRACTI )Y eGT el «E37) LUF=100
10000 TFCLOF oECe160) J=N

1039 4571 CONTINUE

1040 IFCLOF«EC106) T=N

105 IbCLGFEC«1AA) S&=1.E3E

10647 4572 CONTINDE

1”7 IF CLOF.EQ.100) GG TC 3737

175 1T=1T=-1DELTA

17¢ IFCIT<EG) GO TO 999

M-t 60 TG 208

1110 €00 S8=e(COV(S5,12)=3XK(5,12) ) +x2

1120 MUQR=T

1130 L6 377 I=1,N

1147 IFCSSeGT+1+E38Y 1=17

1157 LTCI)=0

1140 NSOE=NSOE+1

117" IF(NSOE.GT.N)> NSOE=N

1180 DO 377 J=1,NSOE

1190 E=COUCIaJ)=XXXC1,J)

12683 377 SS=SS+E*E

1210 3737 LOF=p

1227 IF(NCO.EC.100Y GO TO 3111

102 GO TO (3A01,3002,3079353004,3005,300623007) »NSTP
1247 3061 IF(55546GT«SS)GO TO 3111

1750 IFCNOSNEL)G0 TO 4312

16 NOS=13PRINT "Gz o 50"

1270, Pz=e5%C

267 GO TO 7766

1980 312 N=e5:(3PRINT " G=e56"

11 GO TO 77466

1319 3111 GONTINUE

1300 TR CMLTUR SE «1080) GO TO 1240

1220 IF(NﬁGC.GT.I) G0 TO 1357

1347 C=#0

135 ?=-"5='C NAGC=1¢3NOC=10803NSTOP=0355p=5S3G0 TO 7766
136" 12357 IF(SS.LT«SSAYGO TO 7531

137 (==03NSTOP=10@B3MFF=MFF+13RRR=03 IF(MFF.EQ+S5) GO TO 3939
1507 DC 1135 I=1,17

1292 GO TOCA301,4302,4303,4304) sMFF

1477 #3704 RVICI)=0.34303 ROOCII=0.

1417 4262 RE2(I)=0.34301 ReIC(II=p.

1427 .\f-:\n+RVl(I)**4+R02(I)*#aﬁﬁeﬂtl)ttd*ﬂﬂt(!)m}d‘!ﬂ&(!)#‘&
1432 1135 CONTINUE

14407 $SS8=1 (5% Sy



1450 IFCUFF«.Te5) GO TQ 2929
10 3039 MEF=03060 70 TTA6
1007 TH3Y SresS5R360 TO 7766
177 1040 S85=88

1400 PEFINT SR, 885 ,KR

1570 502 FOLMATCAY Fv#2=,1PD1243s4) [IR=s1PD12.3)
19100 NSTOR=naNaGC =03 NOC 20

150 NETP=9

1506 LSTO =1

1520 IFCLSTON «NES1) GO TO 150
1580 READeNYY?Z

1560 IFCNAYZ oNE«99) GO TCO 158
1570 #FEINT SF7

1580 S50 FORMAT (4 ALTr6Xs3H "RafXs6H SLOPES1HA)
159 D S5p1 V=P,NSS

1477 871 PRINT: VACKIZVICKISV2CKIHLONCKY S Q1 (K 202¢K)
1417 572 FORMRT(IZH1P2D12.3)
1406 GC TO 156

1637 3NN2 RUACNA)=SS

1240 VECNAY=VACNAY /L « (081

14500 G0 TO 4444

15640 3073 RVI(NAY=SS

16700 V1IC(NAI=VI(NAY/L 0031

1670 GO TO 4444

1494 3704 RVP(NA)=SS

1770 UR2(NAY=V2(NAY/1 .03}

1717 GO TO 4444

1727 3005 ROACNA) =SS

1720 CCNAI=EDINAYZT 0001

1740 GO TO 4444

1757 3006 RE1CNAYI=SS

1760 C1CNEI=C1C(NAY/1.0001

1770 GO TO 4444

1760 37067 RE2(NAYI=SS

1796 C2(NAY=C2(NAY/1.0001

13030 2444 CONTINUE

1610 NSTP=NSTP+1

18200 PRINT:NSTP

1830 READ:WERT

1840 GO TC 150

1853 1250 DO 1340 J=1,kSS

1867 IFCJEQ+1) GO TO 6765
1870 RVB(JI=(SSS=-RVACIII/VE(])
1680 RV1(JI=(SSS~RVI(INIZVICD)
1601 RU2CJI=(SSS=-RV2(JII/V2CD)
19530 AT65 CONTINUE

110 REACII=(SSS-ROACIII/Z7Q0CI)
1925 REC1CJI=CSSS-RO1CJII/Z0L1CD)



1930 ROPLEII=(5SS=-ROPCIII/ZQ2TI)

1940 RRIA=RRR+RVA(J Y%k A+RYVI{ I $#4+NV2(JI) k%4
1950 RRR=RRR+REACII**4+R0Q) (JI:%4+4N02(CJ) *%x4
1960 VREITEC'PART»14G80) ~102300 % VACJ) s~ 10007 «%RV1(J) »~ 10000 «9RV2(J)
1970 VRITEC'PART"»1400) =-10000%RONCII»~10000 «*RO1C(J) »~10000 «*RO2(J)
1960 13407 CONTINUE

1994 BEGIN FILE °*PART"

Paci 2920 CONTINUE

2010 NESTOP=@3NAGC=R3NQO=0

2007 AN=LRR*#%4S

“03% Ri=t1.E&4DRR

2749 FRR=0

2A8T NNKzf

250 Cz==-1.EA4*5SS/RR

270 7766 CONTIMNUE

2n¢t BEGIN FILE *FCD"

20¢A DO 2345 J=3,17

2177 IF(J«ECe1) GO TO 1825

2117 V1C=VICI-RYVI(I)*Q

2120 VEC(II=VR L)) -0%RVACD)

130 va(JiI=va2(Jgr-RV2{JI*Q

2140 1825 CONTINUE

2150 C1(I=21C(J)-RO1CJII*C

2167 0B CJI=CRCI) -REBCJI *Q

2176 Q24J)=02C(I1)-RE2CJ)*0

2176 IFC(NAGC.NE.12) GO TO 2345

2190 VRITE("FCD",14A0)V0(J)»V1(J)sV2(D)
2254 VRITEC"FCD",1400)00CJ)»C1CJ) 020D
2210 2345 CONTINUE

2227 N2(1)=100.

2230 PRINT 2SS

2240 VAC1I=10M+3V1C1)=10D.

225F NSTP=1

226 GO TO 150

22710 END



oL IST

10 DIMENSION 90C1R)»01C18%,Q2C18),P(S) S F(‘\ QO

20 1400 FIRMATCV)

30 D@ 987 I=1,17

4n DO 988 J=1,2

S0 PEADC™FCD™,»14N0) QNCIY»N1CI),>N2(])

60 B8 CONTINUE

76 987 CONTINUE

80 L=18

90 SEGIN FILE °*90*

100 4444 CONTINUE

110 PRINT:L

120 D8 777 1=1,5

130 KL=L-1

140 P(I)=QNCKL)

150 777 CONTINUE

160 AAL1Y=P(1)-4%P(2)+62P(3)-4%P(4)+P(5S)

170 AA11=AA117(¢24.E12)

180 AA22:=<-SEP(1)418%P(2)-24%P(3)+1 4%xP(4)~-3&P(5)

197 AA22=AA22/12.E9

200 AA33I=354P(1)-104%P(2)+114%P(3)-56%P(4)+112P(5)
21N AA33=AA33/24.E6

220 AA44=-25%P (1) +A48%P(2)~36%P(3)+"' 62P(4)~3I*P(5)

230 AA44=AA44/12N00.

24n AASS=P(1)

250 IF(L.NE.18) GO T@ 1111

2¢” DO S55 1=200,2200,200

270 LX=1-2n0 ]

280 RES=ZAAI 1L X*L X&L XeL X+AA22%L XL X &L X+AA 33*L XxL X+AA A4%L X+AASS
29N RESP=4%AA1 1%L X*LX4L X+32AA224L X¢L X+AA33224L X+AA A4
3Ny WRITE("R0",1400) RES,RESP

310 555 CONTINUE

320 L=L-1368 T@ 4444

330 1111 CONTINUE

340 1F(L.EQ.6) G@ T@ 9999

350 DV 909 1=1200,2000,200

360 LX=1

370 RES=AA11 XL XAL XL XALX+AA22xL XL X*L A~ A33SLX*LX+AAALELX+AASS
380 RESP=4%AA1 1%L X®LX¥L X+ 3%AA22%L XXL X+AA3I3*2xL X+AA 44
390 WRITE(C"Q0">1400) RES,RESP

400 909 CONTINUE

41N L=L-13GE TO 4444

420 9999 CONTINUE

430 DO 2222 1=1200,5000.,200

440 LX=1

450 RES=AA11SLXSLXALXELX+AA222L XeL X*L X+AA33eL XL X+AAS42LX+AASS
460 RESP=A4%AA] 1 xL XL XAL X+ 32AA22 2L XEL X+AA 332 X+AA A4
A70 WRITE("Q0",1400) RES,RESP

480 2222 CONTINUE

490 PRINTS"END*

500 END

READY



e

20

an

A

S¢

&

TR

1}

or

180
lie
120
139
140
150
160
172
180
190
2e0e
210
220
230
240
250
26n
270
280
290
e
319
329
336
340
350
36¢
370
ane
390
a0
410
420
430
440
450
460
470
480
490
560
S00

Fa

SF\Y

DIMENSION CACIRIHEICIRISOPO1E),i1°(S)

1a@e FORMAT (V)
DC <87 I=1,17
DC 9%E J=1,2
READRC"FCD",1460) COCI)LCI (1), 1)
9BE CONTINUE
987 COMTINUE
L=1F
BEGIN FILE 1

4444 CONTINHE

PRINT:L

DO 777 1=1,5

KL=L-1

PCI)=C1(KL)

777 CONTINUE

AALI=F (1)=4%P(2)+6*P(3)-4*P(4)+P(5)
AP11=AN11/7(24.E12)
AA22==5%P(1)+18*P(2)~24%P(3)+14*P (4) =3P (5)
AA22=AA22/12.E?
AA33=35%P(1)-104*P(2)+1142P(3)~56%P(4)+]112P(5)
AA33=AA33/24.E6

AAQ4==-25%P (1 ) +AB*P(2)=36%P(3)+16*P (4)=3*P(5)
AR44=ARA44/12000.

AASS=P (1)

IFC(L.NE.18) GO TO 1111

DO 555 1=200,2200,200

Lx=1-200

RES=AA] 1 XL X*LX*LX*LX+AA228 LX*L X*L X+AA3I2L XL X+AA LASLX+AASS
RESP=4#AA1 1 * L X#LX&LX+3*AA225L XL X+AA33%23L X+AA 44
WRITE("Q1",1400) RES,RESP

555 CONTINUE

L=L-13G0 TO 4444

1111 CONTINUE

IF(LJEG«6) GO TO 9999

DO 909 1=1200,2000,200

Lx=1

RES=AA1 1 #LX*L XL X*LX+AA22*L X2L X 2L X+AA33 2L XL X+AAA42L X+AASS
RESP=4%AA1 1 sLX*LX*LX+32AA22 %L X*L X+AA33%22L X+AA 44
WRITE(*Q1"51400) RES,RESP

909 CONTINUE

L=L=13G0 TO 4444

9999 CONTINUE

DO 2222 1=1200,5000,200

LX=1

RES=AAT 1 $LX*L X#L X*LX+AA22%L X+LX*LX+AAIISLXSLX+AALA*LX+ALSS
RESP=4#AA1 1 L X 2L XSLX+I*AA224L X*L X+AAII*28L X+AA L4
WRITEC("¢1"51400) RES,RESP

2222 CONTINUE

PRINT :* END"**

END

EWND

ny



f~,tlf;) E;‘:YT Q2

DIMENSION QOR18)¥01(18),02(18),P(S)

140¢ FORMAT (V)

DC 987 1=1,17

DO 988 J=1,2

READ(™FCD",1400) 0A(1),01C€1),02(])

968 CONTINUE

987 CONTINUF

L=18

BEGIN FILE ° 02"

1708 4444 CONTINUF

110 PRINT:L

120 DO 777 I=1,5

130 KL=L-1I

148 P(I1)=02(KL)

1S5S0 777 CONTINUE

162 AA11=zP(:)=4%P(2)46*P(3)-4*P(4)+P(5)

178 AA11=AA11/(24.E12)

188 AA22=-StP(1)+182P(2)-24%P(3)+142P(4)=3%P(S)

198 AA22=AA22/12.E9

200 AA33=335*P(1)-104*%P(2)+114*P(3)-56*P (4)+1 1*P(S)
210# AA33=AA33/24.Eé6

220 AA44=<-25%P(]1)+4R*P(2)~36*P(3)+16*P(42)~-3%P(5)

230 AAA4=AAQ4/12020.

240 AASS=P(1)

250 I (L.NE.18) GO TO 1111

262 DO S5S5 I=200,2280,200

270 LX=1-200

288 RES=AA] | *LX5LX*LX*LX+AA22%L X%L XL X+AA33*L X*LX+*AA44%L X+AASS
292 RESP=4*AA11#LX*LX*LX+3%AA22%L Y *LX+AA3I*22LX+AA 44
300 WRITE('02",1480) RES,RESP

312 555 CONTINUE

32¢ L=L~13G0 TO 4444

330 1111 CONTINUE

340 IF(L.EQ.6) GO TC 9999

350 DO 909 1=1200,2008,200

360 LX=1

370 RES=AA11*LX*LX*LX2LX+AA222L X2LX#LX+AA332LXELX+AAAASLX+AASS
380 RESP=4#AA11*LX*LX*LX+3%AA224L XL X+AA33%2¢LX+AAA4
398 WRITE("Q2",14008) RES,RESP

400 909 CONTINUE ’

412 L=L-13G0 TO 4444

420 9999 CONTINUE

43¢ DO 2222 1=1200,5000,200

440 LX=] '

450 RES=AA11*LY#LX2LXSLX+AA22+LX*LX*LX+AAJI*L XL X+AAAL4SLX+AASS
4600 RESP=4%AA] | *LX*LX*LX+3%AA222L X*LX+AA33+24LX+AALA
A7¢ WRITE("Q2",1480) RES,RESP

a80 2222 CONTINUE

499 PRINT:*"END"

S0 END

$3I3€8835s

READY



12 1400 FORMATCV)
>r SEGIN FILE "C™ , E
A 1T=0

4> DC 93 1=1,82

S READC08'".,1400)A1,A1P

60 READC™"Q1"51400) A2,A2P

70 READCG2,140A), WP

g0 Cl=A1+1T*A1P

9 C2=2*%(A2+A2P*]1T)

102 C2=C2+2*UP/(UP*IT+W)

119 C3=(WH+UPXITI®*24+(A2+A2P*]1T)#82
120 C3==Ca+2*A2P=2%WP*(A2¢+A2P%2IT)/(VPEIT+W)
130 WRITE("C",14002) C1,C2,C3

140 1T=1T+200

150 93 CONTINUE

16 END

READY

. 15T C



—a

200
218
220
230
240
259
260
270

REA

*

-~ s

Icc
COMMON A2(82),A2P(82),W(82),WP(82)
COMMON C1(82),C2(82),C3(82)
COMMON 09(17),01(17),02¢1T)
COMMON VBC(17),V1C(17),V2C1T)
1400 FORMAT(V)
BEGIN FILE "IC"
DO 10 I=1,8]
J=82-1
READ(*Q1™,14005A2(J) »A2P())
READ("Q2",14008) W(J)»WP(J)
19 CONTINUE
DO 20 I=1,17
READ(™FCD",1400) VO(I),ViI(I),V2(])
READC(”FCD™,14808) 08(1),01(1),02(])
20 CONTINUE
00 30 I=1,17
J=€(17-1)%10080
AA=VE (I )*EXP(QO(I)*))
BB=V1 (1)*EXP(01 (1)*J)eCOS(VR(I)+Q2(I)=J)
CC=BB#(A2(5%(1~1)+1)+JsA2P(S¢(1~-1)+1))
XY=z=-VIC(I)*EXPC(Q1 C1)2J)3SINCQR2 (I JeV2(]))
XY2XYRCW(SR(I-1)+1)+WP(S5*(I=1)+1)%J)
CC=CC+XY
WRITE("IC™,14008)AA,B8,CC
39 CONTINUE
PRINT: END"
END

DY



LIST ROFTCAL

S COMMON C1(82),C2(82),C3(82)

1¢ 1400 FORMAT(V)

2¢ DO 73 I=1,81

25 J=82-1

37 READC"C",1400) C1(J)»,C2¢J)»CIACD)
42 73 CONTINUE

S8 Al=2#.,627981

55 A2=6%.0181523

@ Ad=-4.80627E~5%12

70 VB=1.651812

7S BEGIN FILE "ROFT”

#0 DO 133 1=1,91

99 Ti=1-=1

140 AA=A]+A2*T1+A3*=T1*T]

150 VV=Al2T1+A2*T1%T1/2.¢+A3%T12T1*T1/3.4+V0
160 HH=A1%#T)1#T1/2+.+A2%T1%T12T1/6++A3%TI*T12T1*T1/12.+VO*T1
1990 IHH=HH/200+1

200 FH=C(HH-(IHH=-1)*200)/200.

212 ¥=(C1 (IHH+1)-C1 C(IHH)I*RH

220 Y=(C2(IHH+1)=-C2(1HH)I)I*Rh

230 7Z=C(C3(1IHH+1)~CAC(IHH)I=RH

240 X=X+C1 (IHH)

250 YeY+C2(1HH)

268 Z2=Z+C3C(1HH)

270 R1=X=%VV

284 R2zY»VV+AA/VV

298 R3A=Z*VVRYV

300 WRITEC'ROFT*»1400) TisR1sR2,kK2
420 133 CONTINUE

999 END

READY



ps

3

COMM

@ rt

ECOMM

g
LIST TIC-CAL

10
20
30
40
50
69
10
80
96
1Q0
110
120
130
140
150
160
170

REA

*BY

1 400 FORMATCV)
BEGIN FILE "TIMEIC"
READ(C”IC™,1400) A,B,C
WRITEC™TIMEIC™>1400) A»B,C
Al z=2%. 627981
A2=6%.0181523
A3=-4.80627E-5%12
VO=1.651812
100 READ(™IC*,1400) A,C,B
READC™START* ,1400) E ,»F,G
VV=A1 %E+A2%EXE/2. +AIXEXEXE/ 3. + VO
BsBsVV
WRITE(*TIMEIC™,1400) A,B,C
1sF /1000
G8® T® 100
END

DY

=D



